Blockade of nicotinic acetylcholine or dopamine D1-like receptors in the central nucleus of the amygdala or the bed nucleus of the stria terminalis does not precipitate nicotine withdrawal in nicotine-dependent rats.
Approximately 70% of tobacco smokers wish to quit, but attempts are often unsuccessful partly due to the aversive nicotine withdrawal syndrome. We investigated the possible involvement of nicotinic and dopaminergic signalling in the central nucleus of the amygdala (CeA) and dorsolateral bed nucleus of the stria terminalis (dlBNST) in the anhedonic depression-like effect of precipitated nicotine withdrawal in rats. Nicotine-dependent rats exhibit elevations in intracranial self-stimulation (ICSS) thresholds compared to control rats after cessation of chronic nicotine administration (spontaneous withdrawal) or systemic or intra-ventral tegmental area (VTA), but not intra-nucleus accumbens (NAcc), administration of nicotinic acetylcholine receptor (nAchR) antagonists while exposed to nicotine (precipitated withdrawal). We examined whether intracerebral administration of the nAChR antagonist dihydro-beta-erythroidine (DHbetaE; 0.6-20 microg total bilateral dose) or the dopamine D1-like receptor antagonist SCH 23390 (2-16 microg total bilateral dose) into the CeA and dlBNST results in withdrawal-like threshold elevations in nicotine-treated rats. Nicotinic acetylcholine and D1-like receptor blockade in the CeA or the dlBNST did not induce differential threshold elevations in nicotine- and saline-treated rats. Further, the highest SCH 23390 dose (16 microg bilateral dose) injected into the dlBNST, but not the CeA, elevated thresholds similarly in both saline- and nicotine-treated rats, suggesting that dopaminergic signalling in the dlBNST may regulate brain reward function under baseline conditions. These results suggest that nACh and D1-like signalling in the CeA and the dlBNST does not develop neuroadaptations with the development of nicotine dependence that may be involved in the depression-like aspects of nicotine withdrawal.